The potential distribution is computed in certain ion slit lens systems, consisting of three parallel slits in three parallel electrodes. In a previous paper 1 the case was treated where the slit widths were smaller than the distances to the neighbouring electrodes. In the present paper this requirement has been dropped; for the sake of simplicity, however, the computations are confined to the case, where the central electrode represents a plane of symmetry.
The potential distribution is computed in certain ion slit lens systems, consisting of three parallel slits in three parallel electrodes. In a previous paper 1 the case was treated where the slit widths were smaller than the distances to the neighbouring electrodes. In the present paper this requirement has been dropped; for the sake of simplicity, however, the computations are confined to the case, where the central electrode represents a plane of symmetry.
Various approximation and iteration methods are given to find the necessary parameters to perform the SCHWARZ-CHRISTOFFEL transformation. Several typical examples are given.
In a previous paper 1 formulae were derived to compute the potential distribution in slit lens systems, consisting of three slits and satisfying the following conditions:
1. parallel electrodes; 2. infinite slit lengths; 3. electrode thicknesses very small, as compared with the electrode distances and slit widths; 4. all centres of the slits in one plane perpendicular to the electrodes.
The method was well suitable in the case, that the slit widths were smaller than the distances to the neighbouring electrodes.
In the present paper this requirement has been dropped and the potential distribution is computed in slit lens systems, where at least one slit is broader than the distance to a neighbouring electrode. For the sake of simplicity, however, the computations are confined to the case, where the central electrode represents a plane of symmetry. More general cases will be treated in a subsequent paper.
In the previous paper, the cardinal problem was the calculation of five quantities a, b, c, d , and e, governing the conformal mapping of the slit system. These quantities were found as the solution of the five equations: 
where 2 sx, 2 s2 and 2 s3 were the successive slit widths and ti rx and n r2 the electrode distances. a, b, c, d , and e the potential distribution and field strength were found in the following way:
From the quantities
The complex parameter w = u + i v was introduced. connected to the coordinates x and y in the slit system through the formula: The potential distribution was computed as a linear superposition of the contributions of all electrodes. The contribution of one half electrode was given by
with Vn = potential of the particular half electrode, pn and qn = the values of w, attributed to the infinite points at both sides of the half electrode (resp. + oc, + b; +b. +d; +d, 0; 0, -d; -d, -b; -b, -00 ).
The field strength was found by differentiation.
We now have to solve the equations (1), without the restriction to the case of slit widths, smaller than the disctances to the neighbouring electrodes. We will confine ourselves to the symmetrical case, where = s3 and rx = r2 = r. As is proved in the appendix, these restrictions imply that In the previous paper it was shown, that the solution had to satisfy the condition that all unknowns were real and a>6>c>d>e>0, so w1>l and tt>2> 1 • In the same paper the case corresponding to w 2 1 and w2 2 1 was treated. If we drop these last requirements, there are three possibilities concerning the orders of magnitude of wx 2 and w2 2 , viz. a) w 2 1 , but w2 2 the same order of magnitude as unity, e. g. 1 < w2 2 < 10 , b) 1 <u>1 2 < 10 and w2 2 > 1 , c) 1 <u>1 2 < 10 and 1 < w 2 < 10 .
In the following paragraphs, the solution of (5) will be given for these three cases.
Solution of the equations (5) for w 2 1
In the same way as in the first paper 1 , to solve (5), we consider in first instance only the terms of highest order of magnitude. So in first approximation we get the equations: W2 2 Vy 2 Wj 2 w2 2 As no assumption has been made concerning the order of magnitude of w2 2 , these equations remain valid for w2 ^ 1 in first approximation.
In Table 1 we give the function coth for the region in consideration, i.e. 1<u;2<3,5. The function is plotted in Fig. 1 .
If a more accurate solution is desired, a second approximation is necessary. In the previous paper we found series expansions in v 2 , corresponding to 1 \w 2 and 1 \w 2 . As in the present case only 1 jwx 2< €\, it seems appropriate to find series expansions in 1 /iff 1 using w2 as a parameter.
In this way we find:
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The exact solution is found by an iteration method. The approximate equations (4) 
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If we substitute in the right hand terms approximate values of wx, w2 and e a more accurate solution is found of a form analogous to (7) :
These new values of wx, w2 and e , substituted in the right hand terms of (9) furnish more accurate values for wx, w2 and e. In practice this iteration process converges quickly.
Solution of the equations (5) for w2 2 > 1
In an analogous way as before we get the simplified equations: 
As in I, the first function is tabulated in Table 2 and plotted in Fig. 2 . From this table or graph wx is found and substituted in the next formula to give the value of w2 • From wx and w2, by substitution in the third formula e is found.
Again these equations remain equally valid for w 2 1 in first approximation.
A more accurate solution is found by a series expansion, giving in second approximation:
The exact solution is found by iteration of the equations: 
General solving method for the equations (5)
If no assumption is made concerning the order of magnitude of w 2 or w2 2 , it seems rather laborous to give a direct solution of (5), though a series expansion is always possible. The following method gives the results more quickly. are plotted and tabulated in the region 1 < wt ^ 3,5 and 1 < w2 ^ 3,5 .
10-']
The equations (5) are considered as three functions of the independent variables wx, w2 and e, giving the slit widths 2 and 2 s2 , and the electrode distance sr r. If we plot these functions, from the graphs inversely the unknowns wx, w2 and e can be read for given values of sx, s2 and r .
In the following graphs and tables the functions The scaling factor e is found from Table 5 
Numerical examples
As numerical examples of the above theory, we take the three slit systems of Fig. 5 , representing typical cases of the problems of each of the paragraphs 1, 2, and 3. The values of , w2 , and e are found in first and second approximation from the appropriate formulae or tables in the respective paragraphs 1, 2, and 3. The results are given in the Tables 6 a, b, c.
These values of , w2 and e, substituted in the formulae (5) provide the following data for the slit widths and electrode distances (s. Table 7 a. b, c). Table 6 a. Nominal value Table  6c 2si 3.00000 3.00001 2S2 3.00000 2.99994 7ir 1.00000 1.00000 Table 7 c.
The best values of wx, w2 , and e are used to compute b = wt w2~ e and d = w1e . For the three different cases we get the following results (s. Table 8 ). Table 6 b. With these values of b and d, the potential distributions and field strengths were calculated along the main axis of the slit systems of Fig. 5 a, b , and c for the following potentials on the electrodes: (1) all electrodes on zero potential, but an external field of one unit of field strength right hand side of the slit system; first electrode on potential +1, second and third electrodes zero; second electrode on potential +1, first and third electrodes zero; first half electrode on potential + 1, other half of the first electrode and second and third electrodes zero;
second half electrode on potential + 1, other half of the second electrode and first and third electrodes zero. In the cases (4) and (5) only the crossfield was computed. Because of the symmetry of the slit systems with regard to the second electrode, all other cases of potentials set on the electrodes and external fields, can be found as linear superpositions of the above cases.
For reason of completeness we give a list of the formulae, used to compute the potentials and field strengths. These formulae are only valid along the main axis. 
